Introduction
Farmers constantly face decisions about whether to invest in a new production method with increased risks and uncertainties or to maintain the current system without new risks and uncertainties. The possible method to evaluate a new business or investment opportunity is to use traditional discounted cash flow methods [23, 24] . Investment assessment is the very important part of the capital operations and important perception for the success of investment projects. Although the Net Present Value (NPV t ) methodology is widely used by project decision making process, a disadvantage of the NPV t is that the method does not include the flexibility or uncertainty. Several researchers argue that Net Present Value (NPV t ) is not adequate under uncertain conditions and typically considers projects to be irreversible [1, 4, 8, 29] . To evaluate suitable investment possibilities, an investor-farmer needs to take into account the value of keeping options open, including the impact of sources of uncertainty and risk attitudes. The risk and uncertainty associated with management decisions are included in the formulation of real options problems [8, 30] and real option models [3] . However, real options approach (ROA) rise from the doubt of NPV t method and can make up for it in assessment investment agricultural projects.
There are some limitations of NPV t by evaluating agricultural investment project. [32] presented some of them; NPV t is not flexible and only uses information available at the time of the decision. It does not account for changes to the project after the initial decision being made. Further, NPV t method only emphasize that a prospective project must be positive value. The traditional discount cash will not recommend embedding an option to expansion which is expected to be negative -the expansion is an option and not an obligation. In fact, not all agricultural venture capital projects could make a profit immediately, because the sustainable development needs to be considered. For example, if the agricultural project of seed -improvement, as a long-term project, succeeds, it will greatly improve the food production and increase farmer's income. Real options approach can make up for the deficiencies of NPV t, which greatly enhance the accuracy of investment decisions.
A real option is defined as the value of being able to choose some characteristic of a decision with irreversible consequences, which affects especially on a financial income. Real options uses a flexible approach to uncertainty (i.e. ecological and technological production possibilities, economic efficiency of production, market and trade opportunity) by identifying its sources, developing future business alternatives, and constructing decision rules. It attempts to reduce risk by monitoring the implementation of its decisions and requiring decision making to be adaptive throughout the life cycle of a project.
Further, ROA approach focus on irreversibility of investment in agricultural venture capital project. NPV t method has such a hypothesis that the investment is reversible, and the investment can not be delayed. In reality, the majority of investment projects are irreversible. This is one of the major theoretical flaws of NPV t method. Real options approach reputes that, in most cases, although the investment is irreversible, investment could be postponed. Many uncertainties in the environment may eventually be eliminated. NPV t method ignores the strategic value of the projects, such as the opportunity to expand into a new market, to develop natural resources or technology. By taking this method, decision maker will have to consider questions from the static view, and think that the cash flow of investment is fixed, only make decision whether to accept the investments immediately or not. On the contrary, ROA carries on the decision making from dynamic view. What ROA obtains is the expansion of NPV , which include traditional NPV t and the value of options [32] .
ROA approach takes into consideration the flexibility of agricultural venture capital project. Example, NPV method does not allow for the management flexibility that is often present. Many investments opportunities have options embedded in them and the traditional NPV misses this extra value because it treats investors as passive. However, by using ROA, decision maker can adjust value by reacting to changing conditions. For example, they could expand operations of the project if the outlook seems attractive, while reduce the scope of activities if the future outlook is unattractive. When considering uncertainty and managerial flexibility, NPV does not properly capture the non-linear nature of the cash flow distribution or the changing risk profile over time. In fact, the agricultural reproduction process is the process that the social economy reproduction and the nature reproduction are interwoven, so the benefit of agricultural project has the big instability. ROA takes into consideration the flexibility of agricultural investment project, which confirms to the characteristic of agriculture capita project evaluation [32] .
Theoretical advances in real options methodology have been formulated and assimilated in several empirical applications [7, 20, 21] . The practice of real options approach has played a positive role in reachening the theory of real options. Therefore real options, just as the same as financial options, is not only the right to investment, but also gradually become a kind of investment philosophy. Real options theory is increasingly used in industry projects too.
Real options methodology was used to evaluate organic agriculture [31] . The authors stressed the new European policy measures, where adoption of environmental friendly production systems should be considered. The adoptions is includes risk and uncertainty and to overcome this parameters well designed policy schemes are required. The study attempts to examine the effects of income variability upon the decision on adopting or not environmental friendly production systems in order to evaluate the organic financial incentives to farmers by introducing the real options methodology. The technology adoption of a free-stall dairy housing under irreversibility and uncertainty and its implications in the design of environmental policies was examined [26] . Further, the stochastic dynamic model of investment decision of an individual farmer under risk in the presence of irreversibility and technical change was assessed [9] . [18] explore the potential of the real options approach for analysing farmers' choice to switch from conventional to organic farming. The model for effect-assessment of prices variability by the decision to invest in conservation with application to terrace construction was developed too [33] . A model for determining optimal entry and exit thresholds for investment in irrigation systems when there is given irreversibility and uncertain returns with price and yield as stochastic variables were developed [25] . The model for investment decision to convert farmland to urban as an irreversible investment under uncertainty when use of this land is restricted by government policies so as to protect the environment were developed [29] . The appliance of real options evaluation is showed on model of plum and plum brandy as an extension. The research implies that plum plantation has an option value (call value) regarding extension to plum brandy production. This option was determined using the most frequently used option valuation method -Black-Scholes model [10] . The impact of price uncertainty and expectations of declining fixed costs on the optimal timing site specific crop management was presented by [11] . However, there are presentedsome more studies on the application of real options in agriculture [13, 15, 16, 17, 19, 22] .
In the presented research the use of the decision making process and its tools for evaluating investments in organic spelt processing business alternatives using elements of the real options methodology is presented. The study focuses on the impact of Net Present Value (NPV t ) as a parameter for investment decisions in the framework of Cost Benefit Analysis (CBA) and the real options model (Black-Scholes and binominal model).
Model development
The methodological framework for the financial and real option approach assessment of spelt processing alternatives lies within the inter-relation of the organic spelt processing simulation model KARSIM 1.0 [23] . The first technique presented is one of the common methodological approaches to farm management, while the real option approach is based on the Black-Scholes and binominal models.
KARSIM 1.0 integrated technologic-economic deterministic simulation model
Simulation modelling can be efficiently applied in both cost estimation and cost benefit analysis [6, 27] . Furthermore, simulation represents one of the fundamental tools for making management decisions [12] . The computer simulation model KARSIM 1.0 was developed for the financial and technological analysis of food processing (organic and conventional).The system as a whole represents a complex calculation system and each sub-model results in a specific enterprise budget. Through a special interface, the system enables simulation of different alternatives at a farm level. Furthermore, based on enterprise budgets, cash flow projections can be conducted together with investment costs for each spelt business alternative, and the net present values for each simulated alternative can be computed. All iterations (calculations for individual alternative) are saved into a database, which is finally used as one of the data sources for real option analysis. The simulation system is built in an Excel spread sheet environment in order to ensure better functionality of a user friendly calculation system. The model structure is presented in Figure 1 . 
Organic Farming and Food Production
As presented, the KARSIM 1.0 model is based upon deterministic technologic-economic simulation where the technical relations in the system are expressed with a set of equations or with functional relationships. The amounts of inputs used are calculated as a function of given production intensity, while spelt production costs are calculated as products between the model's estimated inputs usage and their prices. Furthermore, based on enterprise budgets, cash flow projections can be conducted together with the investment costs for each business alternative, and the NPV t for each simulated alternative can be computed.
The standard Net Present Value (NPV t ) analysis versus the real options approach
The decision as to which spelt processing method to undertake on an individual farm is rarely made on the basis of NPV t calculation alone. At this point, we can introduce real option methodology into the planning process where some further KARSIM 1.0 results represent input variables for Black-Scholes and binomial model analysis. The preferred approach to evaluating investments is NPV t analysis. For an investment of t periods the formula is:
Where:
TC -total costs (€) r -interest rate (%) t -time -number of years [30] .
According to the standard CBA approach, it was presumed that the maximization of the Net Present Value (NPV t ) of the project investment used market prices for expenditures and commodities and describes the financial feasibility. The Net Present Value (NPV t ) parameter is most commonly used in the evaluation of investments in specific investment projects. However, the basic objective of financial analysis is the Net Present Value (NPV). By isolating the cash costs from enterprise budgets, the annual cash flows are estimated, representing a basic input parameter for the computation of NPV t . In NPV t equation, the aggregate benefitsTR and the aggregate costs TC are annually summed and discounted to the present with the selected discount rate r.
With isolation of cash costs from enterprise budgets the annual cash flows are estimated, representing a basic input parameter for computation of NPV t . In equation, where NPV t is presented, the aggregate benefits SP and the aggregate costs SS are annually summed and discounted to the present with the selected discount rate r. If the sum is positive, investment generatesmore benefits than costs to the project manager (in our case the farmer) and vice versa if the sum is negative. If the NPV t of the investment after discounting is positive then this investment is better than the alternative earnings. However, in the continuation the concept of options will be introduced how the real options can be appended to the basic NPV t model.
Black-Scholes model (BS)
To illustrate the real options methodology, two examples of developed real options model organic spelt processing output are presented, i.e., the Black-Scholes and the binomial models for organic spelt processing business alternatives were developed. Real option describes an option to buy or sell an investment in physical or intangible assets rather than in financial assets. Thus, any corporate investment in plant, equipment, land, patents, brand names, for example, can be the assets on which real options are written. In addition, the investments could be evaluated as real options. Investment (real) opportunities could be treated analogically as financial options. The value of real options is described by the best known BlackScholes option model (BSOPM) [2] . The link between investments and Black-Scholes inputs are presented in Figure 2 . However, the BS model is one of the most outstanding models in financial economics. The BSOPM based on stochastic calculus is shown below: The real options method explicitly accounts for uncertainty in the determination of an optimal decision in light of the stochasticity of an asset's value. The stochastic variable is in calculus expressed in the concept of annual risk free continuously compounded rate and annualized variance (risk) of the investment's project. In the presented case, some of stochastic variables could be defined as risk and uncertainly variables too. Example, the agriculture policy has an important role on organic spelt grain production at this moment.
( )
Option value OV SN d -present value of X times N d = are obtained from normal probability distribution tables. They give us the probability that S or X will be below d 1 and d 2 . In the BS model, they measure the risk associated with the volatility of the value of S. However, the strategic real options of the investment project are calculated using the BlackScholes methodology and is calculated as:
Where NPV SRO -strategic real option (€).
The binomial model
The binomial option-pricing model is currently the most widely used real options valuation method. The binomial model (i.e., lattice) describes price movements over time, where the asset value can move to one of two possible prices with associated probabilities [32] . The binomial model is based on a replicating portfolio that combines risk-free borrowing (lending) with the underlying asset to create the same cash flows as the option. Figure 3 represents the binomial process through a decision tree. Since an option represents the right but not the obligation to make an investment, the payoff scheme for the option is asymmetric. The analysis performed in this work makes use of the multiplicative binomial model of Cox and Rubinstein [5] , the standard tool for option pricing in discrete time. According to Figure 3 , a node of value C= NPV t can lead to two nodes with their values being given by C= NPV t with probability 1+d = d 1 = Cg and 1-d = d 2 = Cd, respectively. Thus, the lattice provides a representation of all possible demand values throughout the whole project life [7] . The investment project option value (OV) could be calculated using the backward induction process [28, 33] .
In the next part, for easier understanding of assessments operation and models functionality, the cumulative structure of integrated decision support system for organic spelt processing alternatives and its option values calculation is in details presented in Figure 4 .
However, the goal of integrated model development is to provide answers which business alternative is the best solution for the given sample organic farm.
Case study
In the chapter the application of the presented methodology in the context of organic spelt processing investments alternatives is presented.An organic part time-farm with 5,1 ha of arable land in north eastern Slovenia was considered in order to compare spelt processing investment projects using the real option models methodology. The presented farm regularly includes besides other grains spelt wheat (TriticumspeltaL.) in its crop rotation. The basic characteristic of spelt wheat is its high resistance to diseases, and low input of nitrogen. On the other perspective, spelt wheat can be directly processed into different kinds of food products on the farm itself, and represents additional business and market opportunities for organic farmers. However, the annual area of spelt wheat is, according to crop rotation rules, limited to 1 ha with an average yield of 2500 kg unhusked spelt grain (the average yield/ha on Slovene organic farms). The service of husking and milling the grain is outsourced by the farmer and is calculated as variable cost. Spelt is used for animal fodder, but the alternative option considered in this model is to produce and sell spelt grain and spelt flour to individual customers for human nutrition.
Results and discussion
The identified business alternatives are evaluated using a specially developed simulation models in Excel spreadsheet environment. Basic production data and calculated economical parameters for individual business alternatives in spelt processing are presented in Table 1 .
Based on discounted cash flow methodology, the traditional net present value (NPV t ) criterion is used extensively in assessing an investment opportunity for three analysed spelt products (table 2) .The results are calculated under the assumption of successful product selling at the expected prices. The estimated production levels were calculated on the basis of the annual spelt production area. As shown in table 2, CBA analysis shows positive net present values for both processed spelt for human nutrition (spelt grain and spelt flour). The highest NPV t was observed for husked spelt grain (NPV t = 9.224,84 €). The relatively high estimated NPV t for spelt grain can be explained by high prices, achieved in the market. The negative NPV t was calculated for spelt grain for animal nutrition and is expected (the price on the market is compared to husked spelt grain for human nutrition lower, but on the other hand the basic production costs are the same as by processed spelt grain). The investment return period (Pd) is for husked spelt grain and spelt flour 2 years. However, the corresponding NPV t by Pd is for husked spelt grain (human nutrition) higher compared to spelt flour (NPV t = 2.482,12 € and NPV t = 1.066,96 €). *on Slovene organic farms is spelt usually used in animal feed rations as husked spelt **products quantity based on annual spelt average yield/ha on Slovene organic farms Table 2 . Financial CBA analysis of the planned spelt processing projects on a sample farm (after 5 years, discount rate = 8%).
However, as expected, the investment into spelt grain for animal fodder is financial unfeasible (NPV t = -128,97€) and investment return period is not possible to assessed. From financial aspect this project should be rejected. Further, the results of traditional Net Present Value for spelt grain production (animal fodder) presents the base for calculation of strategic real option of spelt grain (for human nutrition) and spelt flour. The risk-free rate and variance of the investment's project were defined deterministic. To illustrate the real options methodology, we present two examples of our real options model output. In the first part of tables 3 and 4 the parameters used in the real options model calculation for the spelt grain and spelt flour production are demonstrated. In the second part of the As seen in table 3, option value for husked spelt grain, calculated by Black-Scholes methodology, is 1.670,07 €. Further, the strategic real option of spelt grain (animal nutrition) is a positive value too. The results of the application of BS methodology by analysed farm business alternative showed the interest in investment project (strategic real option = 1.541,99 €) and is suggested to accept the project. The results of analysed farm business alternative (spelt flour, Table 4 ) indicate that the calculated option value is 1.041,48 €. According to the option value calculation, the strategic real option of spelt grain for animal nutrition and further processing into spelt flour is a bit lower value as by processing into spelt grain for human nutrition, but in analysed case again the positive value (SRO = 913,40€). Under the model assumptions,the spelt flour production option is suitable and financial interesting for the farmer.
Parameters description Value
On the basis of calculated data with BS methodology it can be concluded, that under presumed input parameters both business alternative are for the farmer suitable option.
Further, investment project option values are calculated using the binomial lattice too. However, the results of real options approach show more favourable picture from farmers' perspective by binominal model. The results showed that financially the most interesting and suitable investment is spelt grain for human nutrition where the option value results in a value of 2.678,81 € followed by spelt flour production (1.577,37€). All binomial model results are calculated under the assumption presented in Table 5 . The detailed presentation of the binomial lattice calculations is in Table 6 to Table 9 . Table 6 . Asset valuation lattice for spelt grain for human nutrition using binominal model (for first 5 years of production).
As seen previously in all cases, is the most suitable alternative production spelt grain for human consumption. It should be mentioned that there are between both model results differ-ences in the individual alternative assessments. The presented results showed that binominal models further confirm the preliminary CBA results (Table 2) . 0,00 0,00 0,00 0,00 0,00 0,00 Table 9 . Option value assessments for spelt flour with binominal model (for first 5 years of production).
However, the model results showed that both project results with positive values. But it should be mentioned that does not mean that the project may be accepted and invested immediately. It should be taken into account the flexibility and possible options. The positive option values means that the farmer should hold the option of analyzed project investment and do not abandon the project simply.
Conclusion
The application of discount cash flow approach in agriculture is not always the appropriate way to decide if an investment project is feasible or not. In the paper, an attempt was made to employ a real options approach to evaluate the spelt processing business alternatives on a farm. The general implication from this empirical analysis is that uncertainty and risk attitudes play an important role in farmers' decision to adopt a new business. Empirical results reveal that the production of spelt grain for animal fodder versus spelt grain (for human nutrition) and spelt flour is not advisable for the analysed farm. The model results are useful in practice and helpful in setting up hedges in the correct proportions to minimize risk. However, real option approach offers a new point of view to investment evaluation of agri-food project. The option methodology takes into account uncertain parameters, forecasting and the most important, the value of opportunity. We can conclude, that real options are comprehensive and integrated solution to apply options theory to value real investments project to improve the decision making process.
